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This is a decision on appeal fromthe final rejection of
claims 1 through 13, all of the clains pending in the

appl i cation.



The invention relates to a swtched rel uctance machi ne
based start/generator systemutilizing fixed-angle current
regul at ed generator control. Appellants disclose on page 8 of
the specification that Figure 1 illustrates a sw tched
rel uctance machi ne 10 having a rotor (not shown) drivably
coupl ed by shaft nmeans 12 to a turbine engine 14. On page 10
of the specification, Appellants disclose that Figure 3 shows
the switch reluctance machi ne phase winding 44 in series with
two switches 46 and 48. As the switches 46 and 48 are gated,
current flows fromthe dc distribution bus 20 to energize the
wi ndi ng 44. Wen the switches 46 and 48 are not gated,

di sconnected, the current is forced to flow through the cross-
coupl ed di odes 50 and 52 to the dc distribution bus 20. On
page 17 of the specification, Appellants disclose that the
switches 46 and 48 are gated at a fixed angle, approximately
40 el ectrical degrees before alignnent of the stator pole as
shown in Figure 2. Appellants refer to this angle as the
turn-on angle. Appellants further disclose that the switches
46 and 48 are disconnected at a fixed angle, at approximately
120 el ectrical degrees after alignnment. Appellants refer to

this angle as the turn-off angle. Appellants disclose on



pages 17 and 18 that the phase current resulting during the
time period between the turn-on angle and turn-off angle is
controlled by swtching on and off the swtches 46 and 48
during this tinme period. Appellants disclose on pages 11 and
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the controller 22 shown in Figure 5 determ nes the nodul ation
rate of the switches depending on variables such as the speed
and | oad of the switched reluctance nmachine 10. On page 18 of
the specification, Appellants disclose that Figure 8a
illustrates the fixed angle, adjustable band control of the
Appel l ants' invention for a given speed and a hi gh system

| oad. On pages 18 and 19 of the specification, Appellants

di scl ose that Figure 8b illustrates the fixed angle, the same
adj ust abl e band control nmethod for a smaller connected | oadi ng
condition but at the sane speed. View ng Figures 8a and 8b,
one observes that while the turn-on and turn-off angles are

fi xed, the phase current is controlled by the nodulation rate

of the switches 46 and 48.



The i ndependent claim1 is reproduced as follows:

1. An electric power starter/generator system
for converting electrical energy froma renote
dc electrical power source coupled to a dc

di stribution bus to nmechanical energy to start a
turbine engine in a start node, and for
converting mechani cal energy fromthe turbine
engine to electrical energy to power utilization
equi pnent connected to the dc distribution bus
in a generate node, conprising:

a switched reluctance machi ne having a rotor
drivably coupled to the engi ne by

shaft neans, and a stator having first plurality
of salient stator poles wound with phase

wi ndi ngs, and rotor conprising a second
plurality of salient rotor poles;

an inverter having a dc input/output coupled to
the dc distribution bus, and at |east a

first and a second sw tching neans responsive to
switching control signals for coupling each of
sai d phase windings to the dc distribution bus,
and at least a first and a second conmutati on
nmeans for cross-coupling each of said phase



sai d

wi ndings to the dc distribution bus to

al | ow

current flow back when said switching neans are

di sabl ed;

rotor position resolving neans positioned wthin

said switched reluctance nachi ne

for nonitoring the angul ar position of said

rotor, said resolving neans generating a rotor

position control signal;

current sensing neans positioned in proximty to
phase w ndings for nonitoring

current flowing in each of said phase w ndings,

said current sensing neans generating phase

current sense signals;

vol tage sensing neans coupled to the dc distribution

bus for nonitoring dc

vol tage at a point of regulation, said dc

vol t age sensing means generating a bus vol tage

sense si gnal

a controller having a plurality of control inputs

and outputs coupled to said inverter

for nonitoring and controlling system

performance during the start node and the

generate node of system operation; and wherein

said controller nonitors said rotor position contro

signal and generates said

switching control signals to enable at |east

said first and said second swi tching neans for

each of said phase windings at a fixed angle

prior to alignnment of said rotor pole with said

phase wi nding’s associ ated stator pol e thereby

coupling said phase winding to the dc

di stribution bus and all owi ng dc phase current

to flow fromthe dc distribution bus, through at

| east said first switching neans, said w nding,

and at | east said second sw tching neans, said

controller further generating said swtching

control signals to disable at |east said first

and said second switching neans at a fixed angle

after alignment of said rotor pole with said

phase wi nding’s associ ated stator pole, thereby
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decoupling said phase winding fromthe dc

di stribution bus and forcing dc current flow
back from said phase w nding, through at |east
said first and said second commutati on neans,

and to the dc distribution bus to allow said
switched reluctance machine to operate in the
generate node of operation; and wherein

said controller nonitors said phase current sense

signals and said dc bus voltage

sense signal, cal cul ates a nmaxi mum phase current
control signal and a m ni num phase current contro
signal, and nodul ates said switching control signals

to regul ate said dc phase current within a range

defi ned by sai d maxi mum phase current control signal and
said m ni nrum phase current control signal, said
controller mai nt ai ni ng the bus voltage at a desired

| evel thereby.

The Exam ner relies on the follow ng references:
Senber 5,012,172 Apr. 30, 1991
St ephens et al. (Stephens) 5, 166,591 Nov. 24, 1992

Claims 1 through 13 stand rejected under 35 U.S.C. § 103
as being unpatentabl e over Senber in view of Stephens.

Rat her than reiterate the argunments of Appellants and the
Exam ner, reference is made to the brief and answer for the
respective details thereof.

OPI NI ON
W will not sustain the rejection of clains 1 through 13

under 35 U.S.C. § 103.



The Exam ner has failed to set forth a prima facie
case. It is the burden of the Exam ner to establish why one
having ordinary skill in the art would have been led to the
claimed invention by the express teachings or suggestions
found in the prior art, or by inplications contained in such
teachi ngs or suggestions. |In re Sernaker, 702 F.2d 989, 995,
217 USPQ 1, 6
(Fed. Cir. 1983). "Additionally, when determn ning
obvi ousness, the clainmed invention should be considered as a

whol e; there is

no legally recogni zable 'heart' of the invention." Para-
Ordnance Mg. v. SGS Inporters Int’l, Inc., 73 F.3d 1085,

1087, 37 USPd 1237, 1239 (Fed. Cir. 1995), cert. denied, 117
S.C. 80 (1996) citing W L. Gore & Assocs., Inc. v. @rlock,
Inc., 721 F.2d 1540, 1548, 220 USPQ 303, 309 (Fed. Gir. 1983),
cert. denied, 469 U S. 851 (1984).

Appel | ants argue on pages 8 through 9 and 11 through 13
of the brief that neither Senber nor Stephens teaches,

individually or as a conbination, a fixed angle control. In
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particul ar, Appellants point out that both Senber and Stephens
operate by varying the angle control.

We note that all of Appellants' clains recite a fixed
angle control. In particular, Appellants' claiml recites
"said controller ... generates said swtching control signals
to enable at |east said first and second swi tching neans for
each of said phase winding at a fixed angle prior to alignnent
of said rotor pole with said phase wi nding' s associ ated stator
pole ... further generating said switching control signals to
di sabl e at least said first and said second swi tching neans at
a fixed angle after alignnent of said rotor pole with said
phase wi nding's associated stator pole ...." Appellants
claim12 recites "enabling the
switching neans ... at a fixed angle prior to alignnment of a

rotor pole with the energized stator pole; disabling the

switching neans . . . at a fixed angle prior to alignnment of a
rotor pole with the energized stator pole; disabling the
switching neans ... at a fixed angle after alignnent of the

rotor pole with the energized stator pole ...." Appellants’



remai ni ng i ndependent claim claim13, recites "enabling the
switching neans for a selected phase winding to allow current
flow fromthe dc power bus to energize the sel ected phase

wi nding for a period beginning at a fixed angle prior to
alignnent of a rotor pole wth the energized stator pole, and
ending at a fixed angle after alignnment of the rotor pole with
the energi zed stater pole ...." Therefore, we find that al

of the clains before us require enabling the sw tching nmeans
at a fixed angle prior to alignment of a rotor pole with the
energi zed stator pole and disabling the switching neans at a
fixed angle after alignment of the rotor pole with the

energi zed stator pole.

The Exam ner notes on page 4 of the answer that Senber
fails to teach that the switches are enabled at a fixed angle
prior to alignnment of the rotor. On page 5 of the answer, the
Exam ner argues that while Stephens does not explicitly state
that the turn angle is fixed, Stephens inplicitly inplies that
this angle is fixed.

Upon a cl oser readi ng of Stephens, we find that Stephens

fails to teach that the turn-on angle is fixed. Stephens
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teaches in colum 3, lines 19-59, that Figure 1 shows a
conventi onal
switched reluctance machine drive configuration. In
particul ar, Stephens discloses that Figure 1 shows SRM 10 as a
t hr ee- phase
machine with its associ ated power invertors 12. The invertors
12 switch each phase w ndings 28, 30 and 32 by current
swi tching devices (33 and 36), (34 and 37) and (35 and 38),
respectively. Stephens discloses in colum 3, lines 60,
through colum 4, line 12, that the current regul ati on neans
51 receives phase current feedback signals and a Iref.
St ephens further discloses that control neans 50 provides a
command reference current waveform | REF to current regul ation
nmeans 51 and outputs firing signals to inverter 12 for
energi zi ng the machi ne phase winding in a predeterm ned
sequence. Stephens discloses that the control neans 50 is
described in U S. Pat. No. 4,739,240, hereinafter ref erenced
as MacM nn.

Turning to MacM nn, we note that MacM nn teaches that the
control neans in colum 2, |ines 55-66, include a nmenory which

stores a plurality of standard multiphase firing patterns.
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Each pattern contai ns a sequence of stator phase firing pul ses
over an electrical cycle of the drive. Each pulse of a
particul ar pattern is preferable of equal duration and has a
turn-on angle

corresponding to a different initial rotor position.

Therefore, MacM nn teaches varying the turn-on angle and
thereby fails to

teach enabling the switching nmeans at a fixed angle prior to

alignnent of a rotor pole wth the energi zed stator pole and

di sabling the swtching neans at a fixed angle after alignnent
of the rotor pole with the energized stator pole as recited by
Appel | ants' cl ai ns.

St ephens is an i nprovenent of the prior art disclosed by
Figure 1. However, Stephens inproves the current regulation
nmeans 51, not the control nmeans 50. Stephens teaches in
colum 5, lines 3-9, that it has been found that by regul ating
current in order to produce phase current waveforns during

generating actions that are approximately mrror inmages, about
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the aligned axis, of the phase current waveforns during
notoring action results in a | ower chopping frequency and
| ower switching | osses than the conventional current
regul ati on schenes.

St ephens teaches in colum 5, lines 45-50, that Figure 4
illustrates a preferred enbodi nent of the control circuitry of
the current regulation neans. Stephens teaches in colum 5,
line 51, through colum 6, line 26, that the control circuitry
of the current regul ati on nmeans receives a signal proportiona
to the sensed phase current, |Isense, a conmanded reference
current waveform Iref, and a logic signal, |INTERVAL signal.

St ephens discloses in colum 6, |lines 27-66, that the | NTERVAL
si gnal

determines the turn-on and turn-off angle. Stephens is silent
as to how the interval is determ ned.

Returning to Figure 1, Stephens shows that the machine

control neans 50 provides the drive signal that determ nes the

turn-on and turn-off angle. As pointed out above, Stephens

di scl oses that the nmachine control neans 50 is disclosed by
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MacM nn.  MacM nn teaches that the turn-on and turn-off angle
bot h vary depending on the | oad and speed of the SRM
Therefore, Stephens’ systemalso varles the turn-on and turn-
off angle and fails to teach enabling the switching neans at a
fixed angle prior to alignnent of a rotor pole with the
energi zed stator pole and disabling the switching neans at a
fixed angle after alignment of the rotor pole with the
energi zed stator pole as recited in Appellants' clains.

The Federal Circuit states that "[t]he nere fact that the
prior art may be nodified in the manner suggested by the
Exam ner does not mnmeke the nodification obvious unless the
prior art suggested the desirability of the nodification.™ In
re Fritch, 972 F.2d 1260, 1266 n. 14, 23 USPQRd 1780, 1783-84
n.14 (Fed. Cr. 1992), citing In re Gordon, 733 F.2d 900,
902, 221 USPQ 1125, 1127 (Fed. Cir. 1984).

W find that the Exam ner has failed to show that the
prior art taught or suggested enabling the swtching neans at
a fixed angle prior to alignnment of a rotor pole with the

ener gi zed
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stator pole and disabling the switching neans at a fixed angle

after alignment of the rotor pole with the energized stator

pole. W are not inclined to dispense with proof by evidence

when t he

proposition at issue is not supported by a teaching in a prior

art reference or shown to be conmmon know edge of

unquesti onabl e denonstration. Qur review ng court requires

this evidence in order to establish a prina facie case. In re

Knapp- Monarch Co., 296 F.2d 230, 232, 132 USPQ 6, 8 (CCPA

1961); In re Cofer, 354 F.2d 664, 668, 148 USPQ 268, 271-72

( CCPA 1966) .

We have not sustained the rejection of clains 1 through

13 under 35 U.S.C. 8§ 103. Accordingly, the Exam ner's

decision is reversed.

REVERSED

LEE E. BARRETT
Adm ni strative Patent Judge
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